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1. Background and Goals1. Background and Goals

Entry-level NAS has many advantages:
low cost, easy to use, easy to manage 

Disadvantages and goals
Not scalable

Not reliable
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2. X-NAS with On-line Backup Function2. X-NAS with On-line Backup Function

Roles of Xnfsd
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Virtualization:
Replication:

sends/receives NFS req. in place of nfsd
generates replicas for each NFS write req.
waits for NFS res. from C-NAS and B-NAS 

NFS req.

replicas
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3. Key Features with Low Overhead3. Key Features with Low Overhead

Issue
Waiting for all responses from X-NAS and B-NAS 
degrades total performance

Solutions
Key features for low overhead:

Replication file-handle cache

Multi-threaded wrapper daemon

Partial asynchronized backup method
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4. Conclusions4. Conclusions

On-line backup function for X-NAS with 
low-overhead features improves reliability

Advantages: 

Real-time:
Generates replicas for each NFS operation

Not proprietary: 
Uses NFS protocol for communication

Easy to manage
Does not add functions to clients’ systems
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